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ABSTRACT
Distal rupture of the biceps tendon typically occurs in middle aged men during heavy lifting with the elbow 
flexed at 90 degrees, or when the biceps muscle contracts against unexpected resistance. The estimated inci-
dence is 1.2 per 100,000 population per year. The specific tests for distal biceps tendon ruptures include the 
hook test and the biceps squeeze test. Acute operative fixation should be offered to all healthy patients who 
require strength and endurance with elbow flexion and forearm supination. Early anatomic reconstruction 
of the distal biceps can completely restore elbow flexion and supination strength and endurance and dem-
onstrate higher clinical and functional outcomes. Our preferred technique is a single – incision anatomic re-
pair of the distal biceps tendon using an EndoButton.
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INTRODUCTION
Distal biceps tendon ruptures are very rare. 
They account for only 3% of all biceps brachii ten-
don injuries and patients are usually men between 
the ages of 30 and 60 years(8). The mechanism of in-
jury is nearly always a forceful, eccentric contraction 
of the biceps muscle. Most injuries are complete rup-
tures, with the tendon avulsing from the radial tu-
berosity. Tearing of the bicipital aponeurosis may or 
may not occur. Classification (7) of distal biceps ten-
don ruptures is based on chronicity, degree of tear 
and extent of retraction (Table 1). The specific tests for distal biceps tendon rup-
tures include the hook test (5) and the biceps squeeze 
test. Surgical reinsertion of the biceps tendon to 
the radial tuberosity is considered the treatment of 
choice for most complete ruptures and conservative 
management leads to deficiency of strength and en-
durance of forearm supination and elbow flexion. 
The standard of treatment is a “two-incision” tech-
nique, but we use a single, or “one-incision” tech-
niques which utilize only one anterior forearm inci-
sion through which the tendon is attached to the ra-
dius using a button device. Reported advantages of 







               Intact aponeurosis
               Ruptured aponeurosis
Table.1. Classification of distal biceps tendon ruptures
Scripta Scientica Medica, vol. 48, No. 3, 2016, pp. 30-33 
Medical University of Varna
31
Martin Burnev, Georgi Ganchev, Preslav Penev
the single-incision technique include limited expo-
sure of the radial tuberosity, better cosmetic result, 
and decreased risk of heterotopic ossification (2). 
In general, this method provides adequate fixation 
strength compared with the intact tendon.
AIM
The aim of the study is to present the method 
and results for a single – incision anatomic repair of 
the distal biceps tendon using an EndoButton.
MATERIALS AND METHODS
During a period of 24 months (December, 2013 
– December, 2015), a total of 17 patients (mean aged 
35±5.2) with acute rupture of the distal biceps tendon 
were followed. All of them were men and all of them 
had no congenital deformities and prior injuries. A 
hook test and a biceps squeeze test were applied and 
assessed. 15 of the patients were operated on urgent-
ly within 48 hours after the injury and two - after the 
fourth day. 
The operative technique consists of a 3 to 4cm 
anterior transverse incision with the arm in exten-
sion. Large antecubital veins are ligated or mobilized 
and the lateral antebrachial cutaneous nerve is iden-
tified lateral to the biceps course and carefully pro-
Fig. 1. Deformity and proximal retraction of the biceps, 
termed a “Popeye muscle”
Fig. 2. A – Krakow locking stitches in the tendon end. B – EndoButton attached to the distal end of the biceps tendon
A B
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tected to avoid traction injury. Using a heavy non-
absorbable suture, a whipstitch is woven through the 
distal biceps tendon from the proximal to the distal 
part (Figure 2. A). 
The radial tuberosity is exposed with the elbow 
in full extension and maximal passive supination to 
protect the posterior interosseous nerve. A 3.2-mm 
guide pin is then drilled bicortically through the ra-
dial tuberosity. An acorn-shaped reamer is passed 
over the guide pin to create a unicortical tunnel (Fig-
ure 3). The suture limbs are passed through an En-
doButton (Figure 2. B), and the EndoButton is passed 
bicortically through the radial tuberosity (Figure 
4A). The tendon is advanced approximately 1 cm 
into the tunnel and the sutures are tied, securing the 
biceps tendon within the radial tuberosity. An inter-
ference screw is placed into the tunnel (Figure 4B).
We confirm the correct position of the Endo-
Button by radiography. The sutures are then pulled 
through the skin and the closure is routine.
The postoperative care included: posterior 
splint with the elbow in 90 degrees of flexion and 
the forearm in neutral rotation for 2 weeks. After 
that the splint is removed, gentle passive flexion is 
allowed and full extension is avoided until the sixth 
week. Active motion for daily activities is allowed in 
6 to 12 weeks.
RESULTS
The results of the repair with EndoButton are 
very good. Patients’ satisfaction was determined as 
follows: 82% (14 patients) – excellent, 18% (3 patients) Fig. 3. Tunnel in radial tuberosity
Fig. 4. A – Radial tuberosity with EndoButton suture limbs; B – final result
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– good; there were no results rated as fair or poor. 
The assessed postoperative Mayo elbow performance 
score was a total of 96.2 points. Our study has shown 
virtually 98% improvement of restoration of flexion 
and supination strength. Loss of motion is not seen 
and we have not observed rerupture and superficial 
radial nerve palsies after EndoButton repair. Clinical 
studies of other authors with the EndoButton tech-
nique also demonstrate similar good results (3).
DISCUSSION
The reported outcome of surgery for distal bi-
ceps tendon rupture is good. Factors that influence 
the outcome are anatomical reattachment of the ten-
don and postoperative complications. The largest re-
ported series of distal biceps tendon repairs using a 
single incision technique found that 96% were satis-
fied or very satisfied with the outcome of the surgical 
repair at an average of 29 months after surgery (4). In 
a study evaluating outcomes after Endo Button fixa-
tion, Peeters et al. (6) reported an average Mayo El-
bow Performance Score of 94 points. 
There are two major complications associated 
with this procedure: radial nerve injury and hetero-
topic ossification. Radial nerve injury has been re-
ported and may be seen as often as in 5% of the cases 
after distal biceps tendon reattachment. Rerupture is 
Fig. 5. Proper position confirmed by radiography
uncommon. But overall complication rates are simi-
lar among the other repair techniques (1).
 We intended to use a minimally invasive tech-
nique with anterior transverse incision to the best of 
our abilities. We did not observe complications such 
as heterotopic ossification or radioulnar synostosis 
in any of the patients in our series.
CONCLUSION
The single incision surgical technique used by 
us with an EndoButton to repair distal biceps tendon 
rupture is a simple, safe, and effective technique with 
excellent results and it has been shown to provide the 
best, most secure anatomical fixation.
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